Fruit preferential activity of the tomato RIP1 gene promoter in transgenic tomato and Arabidopsis.
Isolation and functional characterization of tissue- and stage-specific gene promoters is beneficial for genetic improvement of economically important crops. Here, we have characterized a putative promoter of a ripening-induced gene RIP1 (Ripening induced protein 1) in tomato. Quantification of the transcript level of RIP1 showed that its expression is fruit preferential, with maximum accumulation in red ripe fruits. To test the promoter activity, we made a reporter construct by cloning 1450 bp putative RIP1 promoter driving the GUS (ß-glucuronidase) gene expression and generated stable transgenic lines in tomato and Arabidopsis. Histochemical and fluorometric assays validated the fruit-specific expression of RIP1 as the highest GUS activity was found in red ripe tomatoes. Similarly, we detected high levels of GUS activity in the siliques of Arabidopsis. On the contrary, weak GUS activity was found in the flower buds in both tomato and Arabidopsis. To characterize the specific regions of the RIP1 promoter that might be essential for its maximum activity and specificity in fruits, we made stable transgenic lines of tomato and Arabidopsis with 5'-deletion constructs. Characterization of these transgenic plants showed that the full length promoter is essential for its function. Overall, we report the identification and characterization of a ripening-induced promoter of tomato, which would be useful for the controlled manipulation of the ripening-related agronomic traits in genetic manipulation studies in future.